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Symptom 


Diagnostic 
material 


Cause 


HA-8160 
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J23 
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FIG. 3B 
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Cause 


Handl ing 
procedure 
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R02 


SR0201 


HA-8160 


R02 


SR0408 


HA-8160 


R02 


SR0409 


HA-8160 


R03 


SR0502 



3/15 



Inventor: WADA " - - . _ 

Docket No.: 10873.1594USWO 

CO^^ E 0 C ?hTI^ EASURE SUPPOR "VSTEMANDT ER MrNALD E V,CE 
Attorney Name: Douglas P. Mueller 
Phone No.: (612) 371-5237 
Sheet 4 of 15 



L0> 517 162 



File(F) Edit(E) View(V) Favorites (A) 


Tools(T) Help(H) 




1 <p ^> ® a fiJ 

Back Forward Stop Refresh Home 


Search Favorites 


Addr essjD! |£| Y : ¥Hand 1 i ngUn i f i edManua 1 ¥AdamsTop. htm 


M(PGo 



ADAMS Series 

Trouble shooter of ADAMS Series handles the following models 



HA-8160 



■ HA-8150 

• GA-1160 

• GA-1150 




FIG.4 
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Trouble shooter for HA-8160 



What kind of problems ? 
(Causes of failures are diagnosed here by symptoms) 



• Problems about data 
o Value is high 
o Value is low 
o Value varies 
o R Time is fast or slow 
o R Time varies 

o 

•Warning message of equipment is displayed 
o E01 Power down 
o E02 Printer error 
o E03 Rack ful I 
o E04 Can' t washing 
° T01 flash memory 
° T02 COMM PMC1 
o T10 High pressure 
° T11 Low flowrate 

s toq A/n j^ocSr^m 

ft Page has been display^dV^ || || |ntr ^ 
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T11 Low flowrate 

(Occurrence conditions) 

• Pressure of high pressure piping system is lower than 8 kg/cm 2 

- Pressure drop of high pressure piping system is greater than TOkg/cm 2 

• Detected only during measurement 

Confirmation items 

No.1 J23:Liauid leak from injection valve 

No.2 J02:Bubble s are being generated in flow channel of A liquid 

No.3 J12:Liauid leak at liquid pumping unit 

No.4 J01: Contamination of flow channel of B liquid 

No.5 J09:Liquid leak of priming waste liquid line 

No.6 J04: Concurrence with T18 Drain over B 

No.7 J24: Unusual sound from manifold electromagnetic valve 

No.8 JOS .'Concurrence with T41 Dilution leak 

No.9 J1 7 .'Atta chment portion of sampling loop is loose 



FIG. 6 
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(R03) Cause 

Connection between eluant tube and rear panel 



Path (T11-J02) 
Bad connection 



Handling procedure Change to order of MTBF Change to order of Cost 
(order of MTTR) 



NgJ 
(SR0302) 



MTTR:36(min) MTBF:193(day) Price of parts:¥1 ,600 Technical fee:¥25,000 



1. 
2. 

3. 
4. 



[A01 1 ] Replaci ng sea I (8m i n) 

[A239] Retightening connection between eluant tube and 

rear panel (3m in) 
[A021] Confirming piping pressure (5m in) 
[A012] Confirming measurement operation (20m in) 



MTTR:61(min) MTBF:348(day) Price of parts:¥1 1,200 Technical fee:¥25.000 





1. 


[A011] 


Replacing seal (8m in) 


No.2 


2. 


[A239] 


Retightening connection between eluant tube and 






rear panel (3m in) 


(SR0301) 


3. 


[A032] 


Replacing piping from high pressure valve to 
damper (15m in) 




4. 


[A024] 


Replacing manifoldOOmin) 




5. 


[A021] 


Confirming piping pressure (5m in) 




6. 


[A012] 


Confirming measurement operation (20m in) 




MTTR:95(min) MTBF:???(day) Price of parts:¥68,800 Technical fee:¥25,000 




1. 


[A011] 


Rep I ac i ng sea 1 (8m i n) 




2. 


[A239] 


Retightening connection between eluant tube and 
rear panel (3m in) 




3. 


[A032] 


Replacing piping from high pressure valve to 
damper (15m in) 


No.3 


4. 


[A024] 


Replacing manifoldOOmin) 


(SR0303) 


5. 


[A043] 


Washing nozzle filter of each 
bottle (18m in) 




6. 


[A130] 


Retightening screws of each piping tube (6m in) 




7. 


[A258] 


Plugging and unplugging connector of pressure testing 
board (5m in) 




8. 


[A008] 


Replacing plunger sea (5m in) 




9. 


[A021] 


Confirming piping pressure (5m in) 




10. 


[A012] 


Confirming measurement operation (20m in) 



FIG. 7 
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Repair report 



800391949 



Completed 



© A) Business trip o B)Take home 



Receipt number." 


999999996 


Customer code: 


888888 


Customer name: 


xxx Hospital 


Tel: 


075-xxx-xxx 


Station code: 


1234 


Station: 


Kyoto SS 


Handling personnel code: 


888 


Handl ing personnel : 


A A A A 


Product name: 


Adams A1C 


Product code: 


HA-8160 


Equipment ID: 


HA81 60109999 


ROM Ver: 


1.08 




Receipt date 2001/11/20 □ 


Delivery date 20011029 



Work date 1 2001/1 1/20 !□] Work time 1 13:30 |Q| ~ |14:15 lOl 



Path input: 


T11 ^ J02 v SR0302 v | New creation 


Main symptom: 


T11 :f lowrate 

Bubbles are being generated in flow channel of A liquid 


Main cause: 


Eluant tube, Connecting portion of rear panel => Bad connection 


Content of 
treatment: 


• Replacing seal 

• Retightening connection between eluant tube and rear panel 



FIG. 10 
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Repair report 800391949 completed 



© A) Business trip o B)Take home 



Receipt number: 


999999996 


Customer code: 


888888 


Customer name: 


xxx Hospital 


Tel: 


075-xxx-xxx 1 


Station code: 


1234 


Station: 


Kyoto SS 


Handling personnel code: 


888 


Hand I ing personnel : 


A AAA 


Product name: 


Adams A1C 


Product code: 


HA-8160 


Equipment ID: 


HA81 601 09999 


ROM Ver: 


1.08 



Receipt date [ 2001/1 1/20 ]p| Delivery date 1 20011029 jp 
Work date 



2001/11/20 p| Work time 1 13:30 |Q|~|l4:15 \G 



Path input: 


Til V T11 V] Til LNew creation^ 


Main symptom: 


T11 :f lowrate 


Main cause: 




Content of 
treatment: 





FIG. 11 
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Symptom: Til :f lowrate 
Determine cause 
Select cause location 



Unit: 



Flow channel system 



V 



Nozz I e 
Sampler 

Optical system 
Reaction unit 
Drive unit 



Next 



FIG. 12 



Symptom: Til :f lowrate 
Determine cause 
Select cause location . 
Unit:Flow channel system 







Eluant tube 






Connecting portion 


Set-screw 


l>l 


of rear panel 


Sample loop 




Pinch valve 






Pre-f i Iter 


Kl 




Pre-f i Iter holder 




Guide 







Back 



Next 
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Symptom: T11:flowr ate 
Determine cause 

Cause location:Eluant tube, Connecting portion of rear panel 
Select cause (stress) 



Bad connection 



Wear 

Deformation 
Grease loss 
Disconnection 
Short circuit 
Slip off 



Back 



Next 



FIG. 14 



Symptom :T11 :f lowrate 
Determine cause 

Cause:Eluant tube, Connecting portion of rear pane I => Bad connection 
Fill in diagnostic criteria 
Existing diagnostic criteria 

No. 1 J23:Liquid leak from injection valve 

No. 2 J12:Liquid leak at liquid pumping unit 

No. 3 J01 : Contamination of flow channel of B liquid 

No. 4 J09 : L i qu i d leak of priming waste liquid line 

No. 5 J04: Concurrence with T18 Drain over B 

No. 6 J24: Unusual sound from manifold electromagnetic valve 

No. 7 JOS: Concurrence with T41 Dilution leak 

No. 8 J1 7 attachment portion of sampling loop is loose 

Input column for diagnostic criteria to determine cause 
^Bubbles are being generated in flow channel of A liquid 



FIG. 15 
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Symptom: T11:f lowr ate 

Cause: El uant tube, Connecting portion of rear panel => Bad connection 
Diagnostic cr iter ia-Bubbles are being generated in flow channel of A liquid 
Prepare work procedure 



V 



V 



0 


V 


2 




3 
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5 




6 




7 





EE 



L< 



A011 
A239 
A021 



Back 



Next 



FIG. 16 
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r" 



51 



Event input 
support unit 



L_. 



52 



Diagnostic 
mater i a I i nput 
support unit 




Hand I ing 
procedure 
display unit 



I 



FIG. 17 
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